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The guidelines outlined below are based on the decisions made a t  an 
interim meeting of the committee held on April 3-4, 1975. These guidslines, 
including a list of suggested names for enzyme loci, were approved during a 
plenary session of the Gene Mapping Workshop in Baltimore, 1975. 

Consideration was confined to enzyme nomenclature because the blood 
group antigens have been dealt with in the standard text by Race and Sanger, 
while participants in the Histocompatibility Testing workshops have handled 
the terminology problems in that area. In general, the guidelines for  naming 
enzymes can also be applied to the plasma proteins. 

Guidelines for Genetic Nomenclature of Human Enzymes 
(as a 1 ready reported) 

Addendum: Two enzymes not listed above, adenosine kinase and B-gTu- 
curonidase, were assigned to chromosomal loci at the Baltimore meeting. I t  
is proposed that their respective loci be designated - ADK and - BGUS. 



REPOXT OF NOXENCLATLIRE COPPfITTEE 

On A p r i l  3-4,  1 9 7 5 ,  a racet ins  was he ld  i n  f h i l n d e l p h i a  by t h e  fo.Llawk?g 

appoi-nted and ad hoc members: Harry Harris, l ieera  Khan, E v e r e t t  Lovrien,  

Williaa Mellnan, Ches te r  P a r t r i d g e  and Thomas Shows, w i th  E l o i s e  G i b l e t t  as 

chairman 

A t  t h e  o u t s e t ,  i t  was decided t h a t  t h i s  cornmittee should conf ine  i t s e l f  

t o  enzyme nonencla ture ,  and t h a t  t h e  g u i d e l i n e s  f o r  naming enzymes could 

probably be appl ied  t o  plasma p r o t e i n s ,  as w e l l .  The nomenclature used f o r  

blood group an t igens  h a s  been d e a l t  w i t h  e x t e n s i v e l y  i n  the  s t anda rd  t e x t  by 

Race and Sanger, whi le  t h e  p a r t i c i p a n t s  of t h e  HL-A workshops have worked 

o u t  t h e i r  own t e m i n o l o g y  f o r  t h e  h i s t o c o m p a t i b i l i t y  l o c i  and t h e i r  products .  

D r .  Harris had a l r e a d y  developed a set of g u i d e l i n e s  be fo re  t h e  co rmi t t ee  

meeting, and i.t was used as t h e  bas i s  of our  d e l i b e r a t i o n s .  The consensus 

emerging from t h e s e  d i s c u s s i o n s  i s  presented  i n  t h e  fo l lowing  paragraphs.  

Guide1ine.s f o r  Genet ic  Xonenclature  of Human Enzymes --- 

The e s s e n t i a l s  of a s a t i s f a c t o r y  terminology a re  t h a t  i t  should be p re -  

cise and unambiguous, i t  should c l e a r l y  d i s t i n g u i s h  beeween genotypes and 

phenotypes, and as f a r  as p o s s i b l e ,  t h e  symbols used should r e a d i l y  i d e n t i f y  

the p a r t i c u l a r  enzyne. I n  a d d i t i o n ,  i t  should  be s u f f i c i e n t l y  f l e x i b l e  t o  

p e r n i t  i nco rpora t ion  of some unusual  symbols used t o  d e s i g n a t e  c e r t a i n  en- 

zymes i n  t h e  o r i g i n a l  papers  which have subsequent ly  been widely adopted and 

embedded i n  t h e  l i t e r a t u r e .  It should a l s o  b e  capable  of i n c o r p o r a t i n g  new 

d i s c o v e r i e s  as they are r epor t ed .  
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The fo l lowing  gene ra l  scheme appears  t o  keet t h e s e  requirements  and is 

reasonably convenient i n  p r a c t i c e .  

I. Genotypes 

Genotypic symbols, i.e. f o r  l o c i  o r  a l le les ,  a re  i t a l i c i s e d  (o r  un- 

de r l ined  i n  t y p e s c r i p t )  t o  d i s t i n g u i s h  t h e n  c l e a r l y  from symbols used t o  

d e s i g n a t e  phenotypes,  which are no t  i t a l i c i s e d  o r  under l ined .  

A.  Loci  -- 
1. Loci  are des igna ted  by l e t te rs ,  e i t h e r  a l l  c a p i t a l i z e d  (pre-  

f e r r e d )  o r  j u s t  t h e  f i r s t  le t ter .  Usual ly  two o r  t h r e e  

le t ters  w i l l  s u f f i c e ,  b u t  sometimes f o u r  o r  even f i v e  may 

be r equ i r ed .  

Examples: - ADA f o r  adenos ine  deaminase 

DiPK f o r  u r i d i n e  monophosphate k i n a s e  

- Gd f o r  glucose-6-phosphate dehydrogenase 

(Obviously, when lower case le t te rs  are used t o  d e s i g n a t e  one 

locus ,  i t  is  u n d e s i r a b l e  t o  u s e  t h e  same l e t t e r s  b u t  i n  capi-  

t a l s  (e.g. E) t o  d e s i g n a t e  ano the r  locus.)  The le t te rs  chosen 

f o r  l o c u s  names are p r e f e r a b l y  based on t h e  reconmended name 

g iven  by t h e  Enzyme Commission on Nomenclature. However, t h i s  

is somet ines  inconvenient  o r  confus ing  because of p a s t  usage. 

Thus, - GOT is p r e f e r r e d  f o r  glutamic-oxaloacet ic  t ransaminase,  

a l though t h e  E.C. reconmended name i s  a s p a r t a t e  aminotransfer-  

ase. I n  some cases, Greek le t ters  are a l s o  needed f o r  c l a r i t y .  

Example: aGAL f o r  a -ga lac tos idase  t o  d i s t i n g u i s h  i t  from 

B-galactosidase (BGAL). 
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2. There are o f t e n  two o r  more l o c i  coding f o r  d i f f e r e n t  poly- 

pep t ide  cha ins  which are contained i n  separate enzyme p r o t e i n s  

having ve ry  similar o r  i d e n t i c a l  c a t a l y t i c  p r o p e r t i e s .  Such 

l o c i  a r e  b e s t  d i f f e r e n t i a t e d  by appropr i a t e  s u b s c r i p t s .  

Examples : 

PGM1, PGM2 and g 3  f o r  t h e  t h r e e  phosphoglucomutase 

l o c i  

-I* ADH -2 ADH and - ADH3 f o r  t h e  t h r e e  a l coho l  dehydrogenase 

l o c i  

Numerical s u b s c r i p t s  are o f t e n  most convenient.  However, sorre- 

t imes,  because of p a s t  usage o r  easy  i d e n t i f i c a t i o n ,  let ters 

are pre fe r r ed  t o  avoid confusion. 

Examples : 

LDHA, and % f o r  t h e  t h r e e  lactate dehydrogenase 

l o c i  

PGAM, and PGAMB f o r  t h e  two phosphoglycerate mutase 

l o c i w h i c h  are a c t i v e  i n  muscle and b r a i n ,  r e spec t -  

ively. 

Some enzymes occur  i n  a so-cal led s o l u b l e  (or  supe rna tan t  o r  

cytosol) form and a l s o  i n  a mi tochondr ia l  forin, w i t h  t h e  two 

forms being c a t a l y t i c a l l y  s i m i l a r  b u t  coded a t  s e p a r a t e  l o c i .  

I n  such cases ,  the u s e  of S and M as s u b s c r i p t s  may b e  less 

confusing than numerical  or a l p h a b e t i c a l  des igna t ions .  

Example : 

GOT, and GOT, f o r  t he  s o l u b l e  and mi tochondr ia l  f o r n s  

of glutamic-oxaloacet ic  transaminase.  
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B. Al le les  

D i f f e r e n t  a l le les  a t  t h e  same l o c u s  are des igna ted  by s u p e r s c r i p t s .  

Examp l e  : 

- PGM:, E:, z:, s: etc., f o r  a l l e l e s  a t  the - P a l I  

l o c u s  0 

The s u p e r s c r i p t s  may b e  numer ica l  o r  a l p h a b e t i c a l ,  I n  rare cases, 

9 and - s i g n s  which have been used e x t e n s i v e l y  i n  t h e  p a s t  may be 

re t  a ined . 
Example : 

- s - s -  GdA GdA- f o r  t h e  t h r e e  comon al le les  a t  t h e  glu- GdB 

cose-6-phosphate dehydrogenase locus  i n  Black popula- 

t i o n s  

I n  o t h e r  cases, p l ace  names are b e s t  used as t h e  a l le le  s u p e r s c r i p t  

t o  avoid confusion. 

Example : 

Mediterranean GdCanton GdAthens Gd S ea t t l e  
9 -  s -  9 -  Gd - 

(Abbreviat ion of t h e  p l a c e  name may b e  more convenient.) 

So-called "nul l"  o r  " s i l e n t "  a l le les  w i t h  l i t t l e  o r  no a s s o c i a t e d  

enzyme a c t i v i t y  are b e s t  des igna ted  by t h e  s u p e r s c r i p t  0 (i.e. z e r o ) ,  

a l though t h e  l e t te r  s may b e  r e t a i n e d  because  of common usage. 

Examples : 

( " s i l en t "  a l le le  of t h e  serum c h o l i n e s t e r a s e  S 
_I_ P G q ¶  El 

f i r s t  l o c u s )  

When he te rogene i ty  between "nul l"  a l le les  can  b e  demonstrated,  t h e  

a l le le  d e s i g n a t i o n  should b e  q u a l i f i e d ,  as by  a p l a c e  name. 

Example : 

0 C a l c u t t a  ADA - 
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C. Examples - of Genotypes 

The fo l lowing  are some t y p i c a l  examples of genotypes w r i t t e n  i n  

accordance w i t h  t h e  above r eco rnenda t ions  nnci s x c i o n  D (below). 

1. Heterozygote f o r  t h e  two common a l l e l e s  a t  t h e  % l o c u s :  

-- A D A ~ A D A ~  (o r  - _ _  A D A ~ / A D A ~ )  

2. Heterozygotes  f o r  one o r  t h e  o t h e r  of t h e s e  common ADA a l l e l e s  

and a "nul l"  a l le le  n o t  s e p a r a b l e  from o t h e r  "nul l "  a l le les  a t  

- 

t h i s  locus :  

-- ADA'ADA' and -- ADA2ADAo (or -- ADA1/ADAo and -- ADA2/AUAo) : 

3. Genotype of an i n d i v i d u a l  heterozygous f o r  t h e  two common al- 

le les  of - PGXl, homozygous f o r  t h e  common a l l e l e  of - PGM2 and 

heterozygous f o r  t h e  two common a l l e l e s  of P a l 3  ( 3  unlinked l o c i ) :  - 
. _ _ -  PGM:/PGEI:, E;/PGFI~ -2 ' -  PGM!JPGM~, - 

or 

D. Linkage and Phase -- - 
A s l a s h ,  e i t h e r  h o r i z o n t a l  o r  semivertical (- ox /) s e p a r a t i n g  al- 

leles, i m p l i e s  chromosomal l o c a t i o n .  The s l a s h  nay b e  omit ted i n  

d e s i g n a t i n g  t h e  genotype a t  a s i n g l e  locus.  However, i f  two o r  more 

l o c i  are involved, a h o r i z o n t a l  l i n e  is recomended,  p a r t i c u l a r l y  i f  

t h e  l o c i  are syn ten ic .  

1. Non-syntenic l o c i  may b e  des igna ted  e i t h e r  by an i n t e r r u p t e d  

h o r i z o n t a l  l i n e  o r  by i n d i v i d u a l  s l a s h e s  and s e p a r a t i o n  by 

commas. 
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Example : 

 ADA^ P G M ~  - -1 o r  -- A D A ~ I A D A ~ ,  -- PGM:/PGM: 
A D A ~  P G M ~  

2. When t h e  l o c i  are i n  t h e  same l i n k a g e  group and t h e  phase is  

known, t h e  h o r i z o n t a l  l i n e  is  cont inuous.  

Example : 

AMYA AMYB (i.e. AMY A and AMY, B are i n  c i s  pos i -  - 1 -1 -2 - 
AMYB ANY': t i o n ,  as are t h e i r  a l le les)  -1 - 

3. When t h e  l o c i  are i n  t h e  same l i n k a g e  group b u t  t h e  phase i s  

n o t  known, a semicolon i s  used. 

Example : 

4. To d e s i g n a t e  l o c i  which are  s y n t e n i c  b u t  n o t  i n  t h e  same l i n k a g e  

group, a co lon  i s  used. 

Example: 

11. Phenotypes 

A. The phenotypic d e s i g n a t i o n  should have t h e  s a m e  let ters and sub- 

s c r i p t s  as t h e  locus  (but n o t  i t a l i c i s e d  o r  unde r l ined ) ,  followed 

by t h e  numerical ,  a l p h a b e t i c a l  or  o t h e r  symbol f o r  t h e  alleles, b u t  not 

as s u p e r s c r i p t s .  I n  t h e  case of homozygotes f o r  any a l le le  o r  

he t e rozygo tes  f o r  a "null" allele,  o n l y  one a l le le  symbol is used. 
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Examples : 

Genotype Phenotype 

ADA 1 

ADA 2-1 

ADA 2 

ADA 1 

ADA 2 

-- PGMi/PG>f:, -- PGMi/PGMi, -- PGHi/PGM$ P m l  2-1, PGM2 1, P a l 3  2-1 

For  hemizygotes, he te rozygotes  and homozygotes of t h e  X-linked 

phosphoglycerate  k i n a s e  a l l e l e s  - PGK’ and - 2  PGK2 

Genotype 

P G K ~  - 

Phenotype 

PGK 1 

P G K ~  PGK 2 - 
PGK 1 

PGK 2-1 

PGK 2 

ILL.  Isozyme Subuni t s  

When two o r  more l o c i  code f o r  d i f f e r e n t  po lypept ide  c h a i n s  which 

occur  t o g e t h e r  as s u b u n i t s  of s i n g l e  isozymes i n  a set  of isozymes, i t  is  

useful t o  d e s i g n a t e  t h e  s u b u n i t  s t r u c t u r e  of t h e  i n d i v i d u a l  isozymes. 

Greek letters are convenient symbols f o r  t h e  polypept ide  cha ins .  A d i f -  

f e r e n t  l e t te r  can b e  used f o r  t h e  pep t ide  product of each l o c u s ,  by ana l -  

ogy with t h e  a,  @, y and 6 c h a i n s  of hemoglobin. Whenever t h e r e  are two 

or more a l le les  a t  a given locus  coding f o r  s t r u c t u r a l l y  d i f f e r e n t  forms 
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of t h e  same polypept ide ,  s u p e r s c r i p t s  are incorpora ted  which are t h e  same 

as t h e  s u p e r s c r i p t s  used t o  d e s i g n a t e  t h e  corresponding alleles.  

Example : 

The t h r e e  l o c i  of a l coho l  dehydrogenase, ADHI, and N>H3 are 

thought t o  code f o r  t h r e e  d i f f e r e n t  po lypept ide  chains:  a, B and y. 

There is evidence f o r  two common al le les  a t  t h e  ADH7 locus :  and 

ADH2 There are also -2 These al leles code f o r  po lypept ides  6’ and B2* 

t w o  common alleles a t  t h e  - ADH3 locus: 

po lypept ides  y1 and y2. 

and a2, which code f o r  

A l l  of t h e  ADH isozymes a r e  d imer ic  and t h e  

subunits i n t e r a c t  w i t h  each o the r .  In a d u l t  l i v e r ,  a l l  t h r e e  l o c i  are 

active. Thus, some of t h e  isozymes are homodimers and some are he te ro -  

dimers. The he teromer ic  isozymes con ta in  polypept ides  coded by alleles 

at e i t h e r  t h e  s a m e  l ocus  o r  at d i f f e r e n t  l o c i .  Thus, i f  an i n d i v i d u a l  

has t h e  genotype 

ADH*ADH~ ADHI A D H ~  - ADH~ADH~ 
2-2’ - 3-3 -1-1’ - 

t h e  phenotype i s  ADH1 1, ADH2 1, ADH3 2-1 

and i n  t h e  e l e c t r o p h o r e t i c  p a t t e r n  of a l iver  e x t r a c t ,  t h e r e  are t e n  

isozymes w i t h  t h e  fo l lowing  subun i t  s t r u c t u r e s :  



In  t h e  fo l lowing  t a b l e ,  t h e  enzyme name given is  u s u a l l y  t h a t  recommended 

i n  1972 by t h e  Enzyme Commission." When t h e  E.C. name has not  been used as t he  

b a s i s  f o r  t h e  symbol, o r  i f  another  name is much more f a m i l i a r ,  t h e  E.C. name 

is given f i r s t ,  and enclosed i n  b racke t s .  ( In  a few i n s t a n c e s  t h e  E.C. name is  

n o t  given because i t  is so s i m i l a r  t o  t h e  more f a m i l i a r  name.) The l o c u s  sym- 

b o l  given f i r s t  i s  t h a t  recommended by t h i s  committee. A l t e r n a t i v e s  are a l s o  

l i s t e d ;  t h e s e  a r e  based on sys t ema t i c  o r  o b s o l e t e  names which can n e a r l y  a lways 

b e  found i n  t h e  reference.* The computer symbols i n  t h e  t a b l e  are meant t o  b e  

i n i t i a l  sugges t ions ;  t hey  may r e q u i r e  i n d i v i d u a l  r e v i s i o n .  The f i n a l  column 
I .  

i n d i c a t e s  t h a t  t h e  g iven  locus  h a s  been r epor t ed  t o  b e  polymorphic i n  a t  least 

one l a r g e  e t h n i c  group. 

"Enzyme Nomenclature: Recommendations (1972) of t h e  I n t e r n a t i o n a l  Union of 

Pure and Applied Chemistry and t h e  I n t e r n a t i o n a l  Union of Biochemistry. 

Publ ished i n  1973 by E l s e v i e r  (Amsterdam) and American E l s e v i e r  (.New York). 



Acid -phosphatase-1 

Acid phosphatase-2 

&id pitospha tase-3 

mitate hydratase J 

Aconitase (sol) 

Aconitase (mito) 

Adenine phosphoribosyltransferas 

Adenosine deaminase 

AMP deaninase 

Adenylate kinase-1 

Adenylate kinase-2 

Alcohol dehydrogenase-1 

Alcohol dehydrogenase-% 

Alcohol dehydrogenase3 

xctose-biphosphate aldolase] 

Aldolase-A 

Aldolase-B 

Aldolase-C 

Alkaline phosphatase (placental) 

n Amylase (salivary) 

a Amylase (pancreatic) i 

-1 sulfatase 1 
i 
1. rbonate dehydratase] i 

Carbonic anhydrase-1 

Carbonic anhydrase-2 

Catalase 

Cholinesterase (serum) -1 

-1- 

E&N& 

3.1.3.2 

3.1.3.2 

3.1.3.2 

4.2.1.3 

4.2.1.3 

4.2.1.3 

2.4.2.7 

3.5.4.4 

3.5.4.6 

2.7.4.3 

2.7.4.3 

1.1.1.1 

1.1.1.1 

1.1.1.1 

4.1.2.13 

4 . 1.2 . 13 
4.1.2.13 

4 .I. 2 . 13 
3.1.3.1 

3.2.1.1 

qzaz 

3.2.1.1 

3.1.6.1 

4.2.1.1 

4.2.1.1 

4.2.1.1 

1.11.1.6 

3.1.1.8 

mputer 
mbol 

ACP-1 

AGP-2 

ACP-3 

ACO-1 

ACO-2 

APRT 

ADA 

AMPDA 

AK-1 

AK-2 

ADH-1 

ADH-2 

ADH-3 

ALD-A 

ALD-B 

ALD-C 

ALPL 

AMY-1 

AMY-2 

ARS 

CA-1 

CA-2 

CAT 

E-1 

oly- 
orphic 

Yes 

Yes 

Yes 

Yes 

Yes 

Y e s  

Yes 

Yes 

Yes 

Yes 

Yes 



Enzyme Name 

Chol ines te rase  (serum) -2 

C i t r a t e  synthase  

Cytidine deaminase 

4ytochrome bg reductase]  

Diaphorase (NADH) 

Diaphorase (NADPH) 

2,3 Diphosphoglyceromutase 

Enolase-1 

Enolase-2 

darboxylesterase]  

Esterase A4 

Esterase D 

a-L-f ucosidase 

Fumarate hydra tase  

Galac tokinase  

-exose-1-phosphate u r i d y l y l t r a n s f e r a s e ]  

Galactose-1-phosphate ur idy3yTtransferase 

a Galactosidase 

Glucose-6-phosphate dehydrogenase 

Glucose phosphate isomerase 

a Glucosidase 

L 

i s p a r t a t e  aminotransferase]  

Glutamic-oxaloacetic t ransaminase ( s o l )  

Glutamic-oxaloace t i c  t ransaminase ( m i  t o )  

l a n i n e  aminotransferase]  

Glutamic-pyruvic t ransaminase 

Glu ta th ione  peroxidase 

-2- 

E.C. No. 

3.1.1.8 

4.1.3.7 

3.5.4-5 

1.6.2.2 

1.6.2.2 

1.6.*.* 

2.7.5.4 

4.2.1.11 

4.2.1.11 

3.1.1.1 

3.1.1.1 

3.1.1.1 

3.2.1.51 

4.2.1.2 

2.7.1.6 

2.7.7.12 

2.7.7 1 2  

3.2.1.22 

1.1.1.49 

5.3.1.9 

3.2.1.20 

2.6.1.1 

2.6.1.1 

2-6.1.1 

2.6.1.2 

2.6.1.2 

1 . 11 . 1 . 9 

Locus 

9 
cs 

CDA 

- 

D I A  -1 

DIA;! 

DPGM 

EN0 -1 

EX03 

ESAL 

ESD 

amc 
- 

FH 

GALK 

- 

GALT 

aGAL 

Gd 

GPI 

aGLU 

- 
- 

- 

GOTc: 

E 3 4  

GPT 

GPX 

- 

- 

A 1  t e r n  a t  i v  e s 

-- DIA-A, D i a  A 

DW-B, D i a  B -- 

- PPHl 

PPH, 

Es-AG 

GK, GAK 
- . __  

G t ,  Gal-1-PUT - 

G6PD 

PHI - 

GOT-1, GOT1 

GOT-2, GOT7 

)mputer 
rcibol 

E-2 

CITSY 

CDA 

D IA-A 

DIA-B 

DPGN 

ENO-1 

ENO-2 

ESA-4 

ESD 

A-FUC 

FUNH 

GALK 

GAPUT 

A-GAL 

G6PDH 

GPI 

A-GLU 

GOT-1 

GOT- Z 

GPT 

GPX 

0 ly- 
orph ic  

Y e s  

Y e s  

Y e s  

Y e s  

Y e s  

Y e s  

Y e s  

Y e s  

Y e s  

Y e s  



~- - 

Ynzyme Name 

Glutathione reductase 

Glyceraldehyde-3-phosphate dehydrogenas 

Glycerol-3-phosphate dehydrogenase-1 

Glycerol-3-phosphate dehydrogenase-2 

iactoyl-glutathione lyaseJ 

Glyoxylase I 

Tydroxyacylglutathione hydrolase] 

Glyoxylase .I1 

Guanylate kinase-1 

Guanylate kinase-2 

Guanylate kinase-3 

Hexokina se-1 

Hexokinase-2 

Hexokinase-3 

Hexokinase-4 

4-acetylglucosaainidase J 

Hexosaminidase-,A 

Hexosaminidase-B 

Hexosaminidase-C 

Hypoxanthine phosphoribosyltransferase 

dcleosidetriphosphate pyrophosphatase] 

Inosine triphosphatase 

Isocitrate dehydrogenase (sol) 

lsocitrate dehydrogenase ( m i t o )  

Lactate dehydrogenase A 

Lactate dehydrogenase B 

Lactate dehydrogenase C 

-3- 

E.C. No, 

1.6.4 . 2 
1.2 . 1.12 
1.1.1.8 

1.1.1.8 

4.4.1.5 

4.4.1.5 

3.1.2.6 

3.1.2.6 

2.7.4.8 

207.4.8 

2.7.4.8 

2.7.1.1 

2.7.1.1 

2.7.1.1 

2.7.1.1 

3.2.1.30 

3.2,1.30 

3.2.1.30 

3.2.1.30 

2.4.2.8 

3.6.1.19 

3.6.1.19 

L.1.1.42 

1.1.1.42 

L.1.1.27 

1.1.1.27 

-.1.1.27 

Locus 

GSR 

GAPDH 

GPD -1 

- 

9 

GLO - 

HAGH 

GUK -1 

GUK -2 

GUK? 

E l  

HK2 
HK -3 

hx, 

HEX, 
HEX, 

YEX, 
??RT - 

LTP - 
% 

ICD,; 
JDH, 

AH+ 

A D 1 1  -B 

Alternatives 

GAPD 

GuK,, GYPKI 

-2’ GuK 3 Q P K  

-3’ GuK - GTlPK3 

HK -1 

HK -1 I 
HK -111 

HK -1v 

NAGAA 

- NAG% 

NAGAC 

HGPRT 

-SP I D H  - IDH-1 

I D H  ID:!-2 ----?I’ - 
LDH-A 
_I 

LDH-B - 
LDH-C - 

-- 
Compute 
Symbol 

GSR 

GAPDH 

GPD-1 

GPD-2 

GX- 1 

GX-2 

GMPK-1 

GMPK-2 

GMPK-3 

HK-1 

HK- 2 

HK-3 

HK-4 

HEX-A 

HEX-B 

HEX-C 

HGPKT 

ITP 

ICDH-1 

ICDH-2 

LDH-A 

LDH-B 

LDH-C 

111- 

Po 1 jr -  

morph i c  

Yes 

Ye s 

Y e s  



Enzync Name 

snputer 
ynbol 

Lecithin acyltransferase 

Halate dehydrogenase, NAD (sol) 

?:alate dehydrogenase, NAD (mito) 

,!alate dehydrogenase, decarb., NADP+] 

?ialic enzyme (sol) 

Zialic enzyme (mito) 

Yannose phosphate isomerase 

Purine nuclebside phosphorylase] 

kcleosi.de phosphorylase 

Pepsin0 gen (Peps in) 

Peptidase A 

Peptidase B 

Peptidase C 

,Proline dipeptidase] 

Peptidase D 

6-Phosphofructokinase A 

6-Phosphofructokinase B 

6-Phosphofructokinase C 

Phosphoglucomutase 1 

Phosphoglucomutase 2 

Phosphoglucomutase 3 

Phosphogluconate dehydrogenase 

Phosphoglycerate kinase 

Phosphoglyceromutase (muscle) 

Phosphoglyceromutase (brain) 

Pyrophosphatase (inorganic) 

Pyruvate kinase (L) 

LCAT 

EIDH-1 

MDH- 2 

FIE-1 

E- 2 

WTI 

'mv 
'EPSG 

'EP A 

'EP B 

'EP C 

? E 2  D 

PFK-A 

PFK-B 

PFK-C 

Pal-1 

PBI-2 

PGX-3 

6PGD 

PGAK 

PGAhi-?! 

PGAFf-3 

PP 

PK-L 

-4- 

S.C. No. 

!.3.1.43 

.lo 1 . 37 

.1.1.37 

.1,1.40 

.1.1.40 

-1.1.40 

.3.1.8 

04.2.1 

94.2.1 

.4.23.* 

04 9 11. * 
. 4.11. * 
.4.11. * 

I .  4 . 13.9 
1.4.13.9 

LCAT 

FIE, 

MPI 

I 

!% 
PE'PA 

PEPB 

1.7.1.11 PFK 

!.7.1.11 PFKB 

2.7.2.3 

2.7 e 5.3 

2.7.5.3 

!.7.1.11 PFK, I 

PGK - 
PG-Uf>i 

PGAMB 

3.6.1.1 

2.7.1.40 

Pp 

PK, 

Alternatives 

g-5 

6PGD - 

PK PK-1 -1' - 

I i 

I 1 

I i 

sly- ! 
3r2hic f 

I 

I 
Yes 

Yes 

Yes 

Y e s  

Pes 

Yes 

Y e s  

Y e s  

Yes 



Enzyme N a m e  

Pyruvate k inase  (Ill) 

Pyruvate k inase  (M2) 

2ibosephosphate pyrophosphokinase 

I d i t o l  dehydrogenase) 

S o r b i t o l  dehydrogenase 

Superoxide dismutase ( so l )  

Superoxide dismutase (mito) 

-Thymidine k i n a s e  

' kansa ldo la se  

i ' ransketolase 

Triosephosphate isomerase 

ucose-1-phosphate u r i d y l y l t r a n s f e r a s e ]  

UDP Glucose pyrophosphorylase 

c l eos ide  diphosphate  k inase ]  

Uridine diphosphate  k inase  

L'ridine monophosphate k i n a s e  

nuc leo t idase]  

Uridine monophosphatase 

-5- 

1.C. No. 

! . 7 .I. 40 
t.7.1.40 

!.7.6.1 

L. 1.1.14 

L. 1.1.14 

1.15.1.1 

L.15.1.1 

z.7.1.75 

t.2.1.2 

2.2.1.1 

5.3.1.1 

t.7.7.9 

2.7.7.9 

2.7.4.6 

2.7.4.6 

2.7.4.A 

3.1.3.5 

3.1.3.5 

aocus 

541 

5i2 

PPK - 

;ORDH 

;OD --S 

; OD 1'1 

x 
'RALD 

XKT 

TI  

- 

- 

- 

JGPP 
I_ 

JDPK 

Al t e rna t ives  

PK PK-3 -111' - 

SORD, SDH -- 
PO-A, SOJI-.4, SOD-1 - __ - 

PO-By SOD-By - SOD-2 - - 

ompu t e  r 
ynbol 

PIC-311 

PK-112 

RPPPK 

SORDII 

SOD-1 

SOD-2 

TK 

TRALD 

TRKT 

TPI  

UGPP 

UDPK 

UHPK 

UMPH 

'oly- 
iorphic 

Y e s  


